Thermogelling hydrogels of cyclodextrin/poloxamer polypseudorotaxanes as aqueous-based nail lacquers: application to the delivery of triamcinolone acetonide and ciclopirox olamine.
This work investigated the use of in situ gelling hydrogels based on polypseudorotaxanes of Pluronic F-127 and partially methylated β-cyclodextrin as aqueous nail lacquers. N-acetylcysteine and urea were incorporated as penetration enhancers. The formulations were tested for their ability to deliver ciclopirox and triamcinolone across human nail plate and bovine hoof. Simple aqueous solutions of the drugs with N-acetylcysteine provided measurable fluxes across hoof membranes but became quickly depleted of drug. Further, these solutions would have a short residence time upon nail application. Addition of Pluronic F-127 facilitated drug solubilization and provided the formulations with in situ gelling properties but drug entrapment into the micelles slowed down the delivery process. This was solved by addition of methylated β-cyclodextrin; the formulations retained the thermogelling properties, drug solubilization was further increased, and drug delivery was accelerated. The polymer chains compete with the drugs for the cyclodextrin cavity forming polypseudorotaxanes, which facilitated drug release. The permeability of both drugs was higher across bovine hoof than human nail. The new polypseudorotaxanes formulation delivered more ciclopirox across human nail than a marketed organic lacquer which supports the growing hypothesis that aqueous-based nail lacquers represent a superior formulation strategy in nail topical delivery.